The Resource-Based Relative Value Scale is widely used to measure healthcare provider productivity and to set payment standards. The scale, however, is limited in its assessment of pre-and postservice work and other potentially non-revenuegenerating healthcare services, what we have termed service-valued activity (SVA). In an attempt to quantify SVA, we conducted a time and motion study of providers to assess their productivity in inpatient and outpatient settings. Using the Standard Time and Motion Procedures checklist as a methodological guide, we provided personal digital assistants (PDAs) that were prepopulated with 2010 Current Procedural Terminology codes to 19 advanced practice providers (APPs). The APPs were instructed to identify^ their location and activity each time the PDA randomly alarmed. The providers collected data for 3 to 5 workdays, and those data were separated into revenue-generating services (RCSs) and SVAs. Multiple inpatient and outpatient departments were assessed. The inpatient APPs spent 61.6 percent of their time on RCSs and 35.1 percent on SVAs. Providers in the outpatient settings spent 59.0 percent of their time on RCSs and 38.2 percent on SVAs.
INTRODUCTION
In 1989, the Physician Payment Review Commission (PPRC) drafted a report for the U.S. Congress highlighting the need to reform the way in which the Centers for Medicare & Medicaid Services provides payments to physicians. The recommendations centered on the implementation of the Resource-Based Relative Value Scale (RBRVS) (PPRC, 1989) . This scale assigns a relative value unit (RVU) to patient care services delivered by healthcare providers. Since the introduction of the scale, RVUs have become a primary method of payment and productivity assessment of health services in the United States (Bergman, 2003) . Although it has been extensively studied and determined to be successful in setting payment standards (Bergman, 2003; Committee on Coding, 2008) , the RBRVS system has encountered criticism and its application has demonstrated some limitations (Maloney, 1995; Zweifel and Tai-Seale, 2009; Martin et al., 2010; Eggleston, 2005) .
In particular, the scale is limited in its assessment of preservice and postservice work and other potentially nonrevenue-generating healthcare services. Dunn, Hsiao, Ketcham, & Braun (1988) describe preservice and postservice as various ftagmented, intermingled activities that take place in addition to the total work of a physician. According to Dunn et al. (1988) , preservice activities include review of records and professional and family member communication, while postservice work includes documentation of service, observations, development of treatment plans with other professionals, and postprocedure communication with family members.
Pre-and postservice activities have been referenced by Jacobson et al. (2011) as an influencing factor in determining work intensity of physicians. They indicated that pre-and postservice activities, such as filling prescriptions, interacting with other providers and staff, reviewing records, and making appointments and referrals, are nonbillable actions that contribute to the overall work of physicians and should be taken into account when measuring work intensity. As primary investigators of pre-and postservice work, Dunn et al. identified similar nonbillable activities during the developmental stages of the RBRVS system. In the development of the RBRVS system, the researchers poorly estimated that the added values assigned to pre-and postservice activities were due to the extreme fragmentation and variability of those services. In fact, Dunn et al. alluded to the difficulty in estimating pre-and postservice activities for each service. For the purposes of this article, we refer to such pre-and postservices and other related activities as service-valued activity (SVA).
In an attempt to quantify SVA, we conducted a productivity assessment through a time and motion study of healthcare providers to identify time spent on revenue-generating services (RCSs) and SVAs in an inpatient and outpatient setting. A secondary outcome of the study was to identify the administrative and organizational impact of the time spent on SVAs by the providers. Ultimately, results of this study can be used to develop a supplemental model of productivity assessment that focuses on SVAs by assigning a unit of measure to complement the RBRVS system. This suppJement shouJd heJp payers to comprehensively measure the productivity of a healthcare provider in the delivery of services to patients. We submit that a comprehensive assessment of patient healthcare services should include an accurate measurement of both RCSs and SVAs.
METHODOLOGY
A time and motion study (Hendrich, Chow, Skierczynski, & Lu, 2008) (Zheng, Cuo, & Hanauer, 2011) .> The checklist used in this study outlines the multiple variables used in the various study settings, design, execution, and analysis. STAMP' S 9 main categories of procedures-intervention, empirical setting, research design, task category, observer, subject, data recording, data analysis, and ancillary data-focus on subject identification, randomization, data collection, and data analysis. We used the STAMP checklist to capture and organize the data collection process.
The goals of this study were to assess the daily responsibilities of APPs and quantify the time spent on medical and surgical services delivered to patients; individual patients and their disease-specific conditions were not assessed. The APPs were chosen on the basis of well-established practice patterns indicating a high degree of exposure to the delivery of a variety of services, many of which could be considered SVAs (Nyberg, Keuter, Berg, Helton, & Johnston, 2010; Moote, Krsek, Kleinpell, &Todd, 2011) , and represented multiple medical and surgical subspecialties and points of service (inpatient [IP] and outpatient [OP] ). An assessment of emergency department (ED) and obstetric (OB) services was conducted to determine which were SVAs, and the findings were consistent with those seen in the inpatient and outpatient provider assessments (Figure 1) . The ED and OB results are not presented in this article.
All study participants were provided handheld personal digital assistants (PDAs) that were prepopulated with evaluation and management and nonprocedure-based healthcare service codes as defined by the American Medical Association's 2010 Current Procedural Terminology (CPT). The prepopulated codes were those commonly found in the specific points of service shown in Tables 1 and 2 and were preprogrammed to randomly alarm every 15 to 30 minutes. The providers were instructed to check off their location and main activity from among the PDA's coded services at the time the alarm sounded. The providers assumed the use of the PDAs from the beginning of their shift to the end of their workday. The PDAs were distributed to the selected APPs daily, and each
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Service Valued Other provider collected data for 3 to 5 days. At any given time during the study, at least three providers were participating simultaneously. The data were then divided into RCSs and SVAs and aligned with the appropriate CPT codes (see Tables 1  and 2 ). We further defined SVAs as nonrevenue-generating healthcare services delivered to patients that consume time, expense, and expertise but are not allocated an RVU equivalent. The primary purpose of the study was to quantify the time spent by the providers on RCSs and SVAs. A secondary purpose was to identify the impact of SVAs on administrative and organizational processes, including assessing the variances of RCSs and SVAs between the points of service and within the individual inpatient and outpatient departments. Descriptive statistics and chi-square analysis were used for data analysis.
RESULTS
Nineteen APPs (13 nurse practitioners [NPs] and 6 physician assistants [PAs]) collected 44 days' worth of data for a total of 1,498 data points (Tables 1 and  2 ). Of the total data point occurrences, 60.3 percent (903) were RCSs, 36.7 percent (550) were SVAs, and 3 percent (45) accounted for personal time.
Inpatient Services
Inpatient services were represented by 5 NPs and 3 PAs ftom acute care/general surgery, transplant surgery, hematology/ oncology, and nephrology. Overall, the inpatient APPs spent 61.6 percent of their time on RCSs and 35.1 percent on SVAs (Figure 2 ). The two most common (Table 2) . A statistically significant difference was found between inpatient time spent on RCSs and SVAs within the specific departments (c^ = 27.610, p < .01) (see Figure 2 ).
Outpatient Services
Those performing outpatient services were represented by 8 NPs and 3 PAs from internal medicine, orthopedics, the pain clinic, and transplant services. In total, the outpatient providers spent 59.0 percent of their time on RCSs and 38.2 percent on SVAs (Figure 3) anaJysis of clinical data (CPT 99090), at 17.8 percent, followed by team conferences (CPT 99366) and telephone consults (CPT 99211-99215), at 4.29 percent and 4.03 percent of their time, respectively (see Table 1 ). The departmental variance between time spent on RGSs and SVAs was statistically significant (c^ = 129.496, p < .001) in the outpatient setting. A further breakdown of the data into medical and surgical subspecialties revealed a wide range of individual provider time increments spent on RGSs (Figure 4 ).
DISCUSSION
A 2010 article by the University HealthSystem Consortium suggests that very few organizations provide well-defined productivity tools to PAs and NPs. The article recommends that health systems explore opportunities in produaivity tracking and, in particular, monitor patient outcomes and financial outcomes related to the use of APPs. The present study attempted to develop a productivity tool that quantifies and tracks the comprehensive delivery of care services to patients. Dunn et aJ. (1988) suggest that to effectively measure work, time and motion studies may need to be conducted with the willing collaboration of healthcare practitioners. Our study specifically identified time increments spent delivering RGSs and SVAs performed by advanced practice providers in various work settings and departments. Jacobson et al. (2011) suggest that work intensity of physicians is highly influenced by pre-and postservice work, which could account for 20 to 47 percent of a clinician's total productivity and work intensity. Very little data can be found in the literature to effectively quantify time spent on preand postservice work activities and their impact on service delivery, workforce assessments, investment returns, and workforce utilization and deployment. Hooker (2010) believes that productivity measurement is critical to the growth and acceptance of PAs in the national workforce. Organizations and institutions contemplating an increase in the number and utilization of APPs will require tools for improved value assessment and quantification of services by these providers. The results from this Medicine Department Surgical Department study provide a benchmark for organizations seeking information on APP productivity as they shed Jight on return on investment (ROI) factors and the causes of SVA variance in medicaJ and surgicaJ subspeciaJties.
Impact on ROI
We found that the time spent on RCSs provided by APPs at our facility was between 60 and 65 percent and the time spent on SVAs was about 30 to 35 percent. In essence, two thirds of APP daily work was spent conducting services that have direct revenue-generating opportunities through RVU allocation, while one third ofthat time was spent on SVAs, most of which were either non-RVU generating or difficult to quantify. The implications of these finding are far reaching. The quantifiable financial ROI on the utilization of an APP is only about two thirds of the total productivity ofthat provider, which implies that about one third of the producrivity of each provider is lost when productivity is considered on the basis of current reimbursement and practice standards. The findings also indicate that, using current RVU standards, only 60 to 65 percent of the providers' productivity is accurately assessed, whereas 30 to 35 percent of the time spent on valuable patient care services is lost, missed, or poorly accounted for.
As indicated earlier, pre-and postservice activities were defined as valued services lumped into current reimbursement calculations. These services have evolved over the past 20 years to include additional technology-based services and increasingly complex communication strategies, such as online medicine and electronic health records, subsequently altering methods of care delivery. Newer tools for service delivery, such as electronic health records, while aimed at improving efficiency and care, require the healthcare provider to have advanced education and training with very little improvement in reimbursement.
Variance in iVIedicine and Surgical Subspeciaities
The results indicate that a statistically significant variance exists when comparing APP productivity (RCSs vs. SVAs) in medicine and surgical subspecialties (see Figure 4) . Medicine subspecialties were noted to have statistically significant differences in percentage of time spent on RCSs (c^ = 13.382, p < .05) versus SVAs, while the surgical subspecialties did not demonstrate similar significance (c^ = 5.925, p = .205) . These findings suggest that a narrower variance of productivity and services delivered could be expected in medicine subspecialties than in surgical subspecialties when staffing the medicine services with a PA or an NP. In contrast to medicine services, APPs in surgical services, who demonstrate the cross-coverage competencies, might provide healthcare organizations an opportunity to explore innovative deployment and coverage strategies that yield maximum productivity without compromising quality and patient safety.
MOOEL OEVELOPMENT
This time and motion study is a prelude to the development of a supplemental model of productivity assessment intended to complement the existing RBRVS system. This new model will capitalize on the work done by Hsiao, Braun, Kelly & Becker (1988) where Ts = time spent on SVAs, Cf = conversion factor, Pc = practice cost, and Mc/s = malpractice cost per specialty. The combination of RVUs and SVUs might provide an improved method of quantifying the total amount of service delivered to patients (total productivity = RVU + SVU). The finding that 30-35 percent of time was spent on SVAs across the various points of service (see Figure 1 ) suggests that these services are of value to patient outcomes and can add financial value to health systems' downstream revenue opportunities. Thus, SVAs should not be discounted, as they will in turn become an addition to the existing RBRVS scale measure and not a replacement. The unit of measure of SVUs could provide a quantifiable measure that will comprehensively account for day-to-day preservice and postservice work that is underrepresented in current RVU calculations. A valuation of SVAs by healthcare organizations and health finance industries might help to bridge the gap between the value of total services delivered to patients and the value placed on services by the current RBRVS system (Kravet, Jones, Howell, & Wright, 2008) .
LIMITATIONS
The sample size for this study was a limitation. Henry Ford Hospital, the largest hospital within HFHS, employs approximately 230 APPs. The sample size of 19 represents about 10 percent of the APPs within the hospital and less than 10 percent of the APPs within the system. Other limitations to this study were seen in the development and translation of the list of services or activity used to populate the PDAs. Despite significant effort to populate the PDAs with established explanations of services using CPT 2010, some study participants were not familiar with the terminologies, which led to misunderstanding and misinterpretation of how to input the time spent on specific activities.
Another limiting factor relates to the exclusion of patient-and disease-specific influences on the data. Certainly, RCSs and SVAs could be influenced by patients and their specific disease acuity levels; however, this study focused on generating standard work patterns across multiple disciplines purely on the basis of well-established services delivered using commonly accepted CPT codes. Finally, the definitions of revenuegenerating and service-valued activities were based on HFHS definitions of services for which reimbursement was or was not received. Such variances in third-party payments could be unique to HFHS or the state of Michigan.
SUMMARY ANO CONCLUSION
The time and motion studies performed with this small group of providers has laid the foundation for conducting more in-depth analysis of time spent on RCSs and, particularly, SVAs in healthcare systems. The results from this study indicate that the efficiency of APPs varies by practice style and setting, and organizations may benefit from understanding those variables and applying the principles of our findings to quality and productivity metrics. Quantifiable knowledge on time spent on SVAs or other health-related services is stiJl widely unknown, and this study provides a pathway to identifying areas of organizational improvement. It also sets a premise for future research on the relationship between productivity of healthcare providers, including SVAs, and outcomes, such as patient satisfaction and ROI. NOTE 1. STAMP is composed of a list of suggested standardized procedures for use in time and motion studies. Prior to the development of the STAMP checklist, time and motion studies of clinical workflows were inconsistent, leading to variable results and challenges to the ability to reproduce methods (Finkler, Knickman, <& Hendrickson, 1993; Burke et al., 2000) . Zheng et al. (2011) conducted a metaanalysis to evaluate multiple time and motion studies and developed the STAMP checklist on the basis of common elements found in the multiple studies assessed. Please contact the corresponding author to request a copy ofthe STAMP list.
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